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Description 

The present invention relates to absorbent compos- 
ite fabrics, especially for use as or in non-adherent 
wound dressings. 

Several characteristics of wound dressings are 
believed to assist wound healing. For example, the 
dressing should be sufficiently strong and dense to pro- 
tect the wound from contamination. The dressing 
should be air-permeable to allow the wound to breathe. 
The dressing should be highly absorbent and have a 
high rate of fluid uptake in order to remove exudate from 
the wound surface. The dressing should be non-adher- 
ent to enable it to be removed or replaced without inter- 
iering with wound healing and without discomfort. The 
dressing should have minimal tendency to shed lint, 
fibres or fragments into the wound, since such particles 
can interfere with wound healing. The wound dressing 
should preferably maintain a humid atmosphere at the 
wound surface since this assists healing. Finally, a 
wound dressing should have good fluid retention prop- 
erties to prevent absorbed fluids leaking from the dress- 
ing and staining bedclothes, etc. 

It will readily be appreciated that absorbent fabrics 
having the properties listed above will be useful as or in 
many other products besides non-adherent wound 
dressings, such as sweat-absorbent pads or linings, 
baby garments, medical drapes, feminine hygiene prod- 
ucts and incontinence pads. 

One approach to the design of non-adherent wound 
dressings is the use as or in wound dressings of absorb- 
ent composite fabrics comprising a layer of fluid-absorb- 
ent hydrophilic material bonded to a layer of 
hydrophobic material. As will be appreciated by those 
skilled in the art, the term "hydrophilic" is used to 
describe materials which are wetted by water (i.e. the 
surfaces of the materials have contact angles with water 
less than 90°), while the term "hydrophobic" is used to 
describe materials which are not wetted by water (i.e. 
the surfaces of hydrophobic materials have contact 
angles with water greater than 90°). 

Published specification EP-A-0151018 (Johnson & 
Johnson) discloses absorbent composite fabrics com- 
prising a hydrophobic fleece of fibrous material in the 
weight range 100 to SOOg/m 2 surrounding and enclos- 
ing a layer of fluid-absorbent material such as peat 
moss board in the weight range 100 to lOOOg/m 2 . The 
two layers are joined by passing barbed needles into 
and out of the adjacent layers in a reciprocating motion, 
a process known in the art as needling. The effect of 
needling is to cause local penetration at the needling 
points of the fbres of the hydrophobic fleece into the 
fluid-absorbent layer, thereby joining the layers and 
forming wicks of hydrophilic material; fluids from the 
wound are absorbed through the hydrophobic fleece 
into the hydrophilic layer via the wicks. 

This document forms the preamble of independent 
claims 1 and 18. 

In order to maximise the strength of the above com- 



posite fabrics, and to maximise the rate of fluid transport 
through the hydrophobic fleece, it is desirable to have a 
high needling density per unit area of the composite fab- 
ric. However, a high needling density aggravates the 

5 problem of fluid from the absorbent material seeping 
back through the wicks and partially wetting the surface 
of the hydrophobic fleece. This problem is known in the 
art as wet-back. A satisfactory needling density may be 
combined with a low level of wet-back by use of a thick 

w hydrophobic layer. A thickness of at least 800/m 2 and 
preferably 100-500g/m 2 is used in practice. The thick 
hydrophobic fleece does not increase the total water 
absorbency of the fabric but merely increases the cost 
and bulk of the fabric and makes it less flexible. 

is GB-A-1 130857 describes a wound dressing mate- 
rial comprising a contact layer forming one surface of 
the material and formed from fibres of a thermoplastic 
resin which is hydrophobic, and an absorptive layer 
formed from material which is absorptive, at least some 

20 of the fibres from the contact layer extending into the 
material of the absorptive layer. The layers are joined by 
needling. 

GB-A-2078527 describes an absorbent article, 
such as a disposable diaper. The article has a lami- 

25 nated structure including a porous top sheet having a 
basis weight of IS^Og/m 2 , a conventional fibrous 
absorbent layer, and a layer of superabsorbent polymer 
behind the fibrous layer. The amount of wet back can be 
reduced by using hydrophobic fibres in the porous top 

30 sheet. 

US-A-2862251 describes the preparation of porous 
non-woven fabrics by treating a non-woven fabric with a 
large number of small diameter water jets. 

The present invention provides an absorbent com- 

35 posrte fabric formed from a water-permeable hydropho- 
bic layer of fibrous material and a water-absorbent 
fibrous second layer, the first and second layers being 
bonded together by entanglement of fibres of the first 
layer in fibres of the second layer, and characterized in 

40 that the first layer has a weight of from 1 5 to 40 g/m 2 . 

The entanglement is typically hydraulic entangle- 
ment, achieved by directing high-pressure jets of water 
at the surface of the first layer while the fabric is sup- 
ported on a mesh backing. Hydraulic entanglement pro- 

45 vides a strongly bonded composite without needling, 
and has the added advantage that the hairiness of the 
hydrophobic surface of the composite fabric is dimin- 
ished. 

Absorbent composites bonded by entanglement 
so rather than needling have the advantage that with suita- 
bly chosen fibrous materials, if the weight of the water- 
permeable first layer is between 15 and AOg/m 2 , the 
layer not only prevents wet-back but also retains suffi- 
cient permeability to allow water-based fluids to pass 
55 rapidly through the layer and be absorbed by the water- 
absorbent layer. As a result, the composite fabric having 
a weight of the water-permeable first layer of IS-AOg/m 2 
will have excellent properties for use as r in wound 
dressings or as a facing for a wound dressing assuming 
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that the fabric is applied with the hydrophobic layer con- 
tacting the wound. The properties will include light 
weight, flexibility, strong bonding between the compos- 
ite layers, high specific absorbency, rapid uptake of fluid 
exudates from the wound through the hydrophobic layer 
into the water-absorbent layer, and no wet-back. Avoid- 
ance of wet-back largely prevents adherence of the 
composite fabric to the wound. Furthermore, both layers 
of the composite fabric generally contain only staple 
fibres, which are much less prone to shed into the 
wound than the shorter pulp fibres widely used in 
wound dressings according to the prior art. The hydro- 
phobic layer faces the water jets during the hydraulic 
entangling process with the result that the f fore ends at 
the surface of the hydrophobic layer are pushed into the 
fibre structure by the water pressure, resulting in mini- 
mal visible hairiness of the hydrophobic surface in the 
finished fabric. The minimal hairiness of the hydropho- 
bic surface that results from hydraulic entanglement of 
the composite fabric further reduces the adherence of 
the fabric to the wound. 

The absorbent composite fabrics according to the 
present invention are especially suitable for use as or in 
medical blankets, sheets, sweat-absorbent linings for 
wetsuits or shoes, medical drapes, absorbent feminine 
hygiene products such as intermenstrual pads, in incon- 
tinence protection products, and any other applications 
where absorbent fabrics or facings that maintain a dry 
and nonadherent surface are needed. 

The fibres of the first layer are usually staple fibres 
and will generally be in the length range 15-60mm and 
preferably 35-40 mm. The fibres should be sufficiently 
thick to provide a water-permeable first layer, which 
generally implies f tores having a thickness of at least 
about 0.5 decitex and preferably 1 decitex or more. Typ- 
ically the fibres are in the thickness range 1-4 decitex:, 
and preferably 1.5-2.5 decitex. 

The fibres of the first layer may be inherently hydro- 
phobic, in that they are formed from a hydrophobic pol- 
ymer such as polypropylene. Alternatively, the fibres 
may be hydrophobic by virtue of a hydrophobic finish 
applied to the surface of the fibres, either before or after 
entanglement of the composite. For example, the fibres 
of the first layer may be formed from a polyester such as 
polyethylene terephthalate which is normally manufac- 
tured with a hydrophilic coating to facilitate handling and 
carding. Such fibres are then further coated with a 
hydrophobic finish before or after entanglement of the 
composite fabric. It will be apparent to the skilled reader 
that many other fibres, with or without a hydrophobic fin- 
ish, could be used in the hydrophobic layers. The opti- 
mum weight of the water-permeable first layers needed 
to combine water permeability with minimal wet-back 
may vary slightly according to the fibres being used, but 
will generally be in the range 15-40g/m 2 , and for the 
polypropylene and polyester fibres described above will 
typically be in the range 20-30g/m 2 . 

The composition of the water-absorbent fibrous 
second layer can vary widely while remaining within the 



scope of the present invention. Preferably, the water- 
absorbent fbrous sec nd layer comprises mainly 
hydrophilic staple fibres of viscose, modified viscos 
such as trilobal cross-section viscose, cotton or solvent 

5 spun cellulose, or mixtures of these. The second layer 
may also contain up to 30% by weight of fibres that do 
not absorb water, such as hollow-section polyester 
fibres. The non-absorbent fibres bulk the layer, improve 
its flexibility, and improve its porosity when wet. The 

io weight of the second layer is usually between 20 and 
^g/m 2 . The exact weight range chosen for the fbrous 
second layer will depend on the application that is envis- 
aged for the composite fabric. The second layer will typ- 
ically be in the weight range 20-30 g/m 2 in cases where 

is the composite fabric is used as a dry and nonadherent 
facing for absorbent products such as feminine hygiene 
pads or absorbent wound dressings. In this case the 
second layer acts primarily as a fluid transfer layer to 
bridge the transfer of fluid into the absorbent product. In 

20 other applications, where substantial liquid absorbency 
of the second layer is required such as in sweat-absorb- 
ent bands and linings, baby wraps and the like, the 
weight of the fibrous second layer will typically be 90- 
120 g/m 2 . Another example is the three-layer sandwich 

2s structured composite described below, which is espe- 
cially suitable for use as a wound dressing, and in which 
the absorbent fibrous second layer has a weight typi- 
cally in the range 60-120 g/m 2 . 

The lengths and thicknesses of the staple fibres in 

30 the water-absorbent fibrous second layer are not criti- 
cal. The f tore length of the hdrophttic f fores is preferably 
in the range 15 to 60mm and preferably 30 to 50mm. 
The weight of the hydrophilic fibres is normally in the 
range 1 to 6 decitex and preferably 1 .3 to 3 decttex. 

35 The water-absorbent second layer may also con- 
tain oligodynamic silver salts such as silver chloride and 
silver sulphadiazine or other antiseptics. The antiseptic 
may conveniently be in the form of antiseptic fibres, 
such as viscose ffores containing chitin. The water- 

40 absorbent second layer may also contain humectants 
such as glycerol. 

A composite fabric, provided by the present inven- 
tion, that is especially suitable for use as a wound dress- 
ing is formed from two water-permeable first layers of 

45 fforous material each having a weight of from 15 to 40 
g/m 2 , the water permeable first layers being hydropho- 
bic and being bonded one on each side of a water- 
absorbent second layer by entanglement of fibres of the 
first layers in ffores of the second layer. The composi- 

so tions and weights of the layers are as described above. 
The resulting fabrics have a symmetrical sandwich 
structure with fluid-permeable hydrophobic layers on 
the outside. Thus, either face of these fabrics may be 
applied to the surface of a wound when the fabrics are 

55 used as wound dressings. Furthermore, the two hydro- 
phobic layers on either side of the absorbent second 
layer substantially prevent leakage of fluid out of the fab- 
ric. 

Any of the fibres used in the layers of the composite 
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fabrics may be coloured, and the fabrics may be printed 
or patterned on one or both surfac s. 

The present invention further provides a method of 
manufacture of absorbent composite fabrics, compris- 
ing the steps of: forming a layered web comprising a s 
water-permeable first layer of a first fibrous material and 
a second fibrous layer containing water absorbent 
fibrous material; entangling the fibres of the first and 
second layers of the layered web at the interface 
between the first and second layers by supporting the w 
web structure on a water permeable mesh with the said 
second layer closest to the mesh and moving the lay- 
ered web and mesh relative to a plurality of water jets 
while the jets are directed at the surface of the said first 
layer of the layered web; and drying the resulting com* is 
posite fabric, characterized in that the first layer has a 
weight of from 15 to 40 g/m 2 . 

The first and second layers may comprise a plural- 
ity of simple carded webs. 

The hydraulic entanglement step may be carried 20 
out by placing the layered web on a substantially flat 
and horizontal mesh conveyor belt, with the second 
layer of the layered web facing downwards, and convey- 
ing the layered web linearly under a plurality of water 
jets, which may be arranged in a series of rows. This 25 
method of hydraulic entanglement achieves substan- 
tially continuous entanglement of fibres at the interface 
between the layers of the composite, resulting in a 
strongly and uniformly bonded composite fabric. Fur- _ 
thermore. because the water jets are directed onto the 30 
surface of the first layer of the layered web, the entan- 
glement is mainly of fibres from the first layer extending 
into the second layer. The first layer of the resulting 
composite and in particular the surface of the first layer 
of the composite, remain substantially free from fibres of 35 
the water absorbent fibrous material from the second 
layer of the composite fabric. 

Alternatively, the layered structure may be placed 
on a mesh belt supported on an open-surface cylinder 
with the second layer of the structure facing towards the 40 
inside of the cylinder. The mesh belt is then rotated rel- 
ative to water jets located around the circumference of 
the cylinder, resulting in hydraulic entanglement as 
described above. 

Methods to produce nonwoven fabrics by hydraulic 45 
entanglement of staple fibres are well known in the non- 
woven fabrics art and are described, for example, in US- 
A-3485706, the disclosure of which is incorporated 
herein by reference. 

Where the fibres of the first f brous material are not so 
hydrophobic they may be provided with a hydrophobic 
finish as part of the process of manufacturing the com- 
posite fabric. The hydrophobic finish may, for example, 
be applied by printing onto the surface of the composite 
structure either before or after the entangling step. The ss 
hydrophobic finish may be a commercial aqueous f luor- 
ocarbon finish such as SCOTCHBAN 824 (Trade Mark) 
and may optionally be thickened with hydroxy ethyl cel- 
lulose or other thickeners prior to application in order to 



prevent percolation of the hydrophobic finish into the 
water -absorbent second layer. 

The two-ply composite fabric manufactured in this 
way can undergo second and subsequent entangling 
steps with second and subsequent fibrous webs, which 
may themselves be layered, in order to produce three- 
ply or multi-ply composite fabrics. 

Absorbent composite fabrics and methods of man- 
ufacture according to the present invention will now be 
described in more detail, by way of example, with refer- 
ence to the accompanying drawings, in which: 

Figure 1 is a cross section through a two-layer 

absorbent composite fabric; 
Figure 2 is a detail view of part of Figure 1 ; 
Figure 3 is a cross-section through a three-layer 

absorbent composite fabric; 
Figure 4 is a schematic drawing of a method of 

manufacture according to the present 

invention for making the fabric of Figure 1 ; 

and 

Fi gure 5 is a schematic drawing of a method of 
manufacture by a continuous process 
according to the present invention for mak- 
ing the fabric of Figure 3. 

Referring to Figure 1, the composite fabric 1 con- 
sists of two nonwoven layers 2, 3 bonded together at an 
interface 4. Layer 2 is the water-permeable first layer 
composed of hydrophobic f bres such as polypropylene. 
The fibre length of the polypropylene is in the range 15- 
60mm and typically 35-40mm. The fibre thickness is 1- 
4 decitex and typically 1 .5-2.5 decitex. The layer weight 
of the layer 2 is IS^g/m 2 and typically 25g/m 2 . The 
layer 3 of the composite fabric is the water-absorbent 
layer and must therefore comprise mainly hydrophilic 
f tores and preferably water-absorbent fibres. Staple vis- 
cose fibres are preferred. The weight of layer 3 ranges 
from 20 to 200g/m 2 and is typically 20 to 300/m 2 for 
composite fabrics used as facings and 90 to 120 g/m 2 
for composite fabrics requiring substantial absorbency 
of the water-absorbent layer. 

The low weights of the layers 2, 3 mean that the fab- 
ric 1 is light and flexible. The fabric is of course com- 
pressible, but in its uncompressed state is generally 
about 0.5-2.0mm thick. The surfaces of the fabric 1 may 
be smooth or bear an indented rib or mesh pattern. 

Referring to Figure 2, the layers 2 and 3 are joined 
by continuous entanglement of the f bres of the two lay- 
ers at the interface 4. Figure 2 is also intended to make 
clear that the entanglement resulting from continuous 
hydraulic entanglement as described below is mainly 
due to hydrophobic fbres extending into the hydrophilic 
layer 3, and that very few hydrophilic fibres extend into 
the hydrophobic layer 2. The minimal penetration of 
fbres from the hydrophilic layer into the hydrophobic 
layer arises because it is the hydrophobic layer which 
faces the water jets in the entanglement process. As a 
result, even very thin hydrophobic layers in the 15- 
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409/m 2 weight rang retain outer surfaces that are sub- 
stantially free from hydrophilic fibres. The hydrophobic 
surface of the composite fabric 1 after entanglement will 
comprise no more than 5% of hydrophilic fibres and 
usually no more than 1% of hydrophilic fibres. 5 

The three-layer composite fabric 6 shown in Figure 
3 is especially suitable for use as or in wound dressings. 
The composite fabric 6 comprises a water-absorbent 
layer 7 sandwiched between two water-permeable 
hydrophobic layers 8, 9. The compositions and bonding 10 
of the layers 7, 8, 9 are similar to those described above 
for the two-layer laminated fabric 1. The weight of the 
central water-absorbent layer is typically 60-120 g/m 2 . 
The water-absorbent layer 7 may itself be a two-ply or 
multi-ply layer. The sandwich structure need not be is 
symmetrical. The three-layer laminated fabric 6 has 
hydrophobic layers 8, 9 on both faces, and thus either 
face of the composite 6 may be applied to a wound in or 
as a wound dressing. Furthermore, the two hydrophobic 
layers 8, 9 on either side of the water-absorbent layer 7 20 
trap absorbent fluids in the water-absorbent layer 7 and 
substantially prevent the absorbed fluids from seeping 
out and staining clothes or bedclothes. 

The above-described composite fabrics 1 , 6 having 
water-permeable hydrophobic layers 2, 8, 9 consisting 25 
essentially of polypropylene fibres may be unsuitable for 
certain applications, in that the composite fabrics 1 , 6 
cannot be sterilised by gamma radiation because 
gamma radiation degrades polypropylene. In addition, 
polypropylene softens above 130°C, so drying and/or 30 
heat sterilisation of the above composite fabrics must 
normally be carried out below 130°C. Accordingly, in an 
alternative embodiment of the composite fabrics 
according to the present invention, the above-described 
polypropylene fibres are replaced by polyester fibres of 35 
similar dimensions. The preferred polyester is polyethyl- 
ene terephthalate (PET), which is considerably more 
resistant to elevated temperatures and gamma radiation 
than polypropylene. Since PET fibres are normally man- 
ufactured with a hydrophilic surface finish for ease of 40 
carding, the composite fabrics according to this embod- 
iment of the present invention are further provided with 
a hydrophobic f luorocarbon finish applied to the polyes- 
ter fibres of the composite fabric after the continuous 
entanglement of the composite fabric. A suitable hydro- 45 
phobic finish widely known in the textile finishing art is 
SCOTCHBAN 824 (Trade Mark). 

The above-described viscose fibres may be 
replaced by or mixed with cotton or modified viscose or 
solvent spun cellulose. Special viscose fibres such as so 
triloba! viscose, which has extremely high water absorb- 
ency, may be used. The water-absorbent layers 3, 7 
themselves may have a composite structure. 

It has been found especially advantageous to add 
up to approximately 30% by weight of staple fibres that ss 
do not absorb water, such as hollow polyester f fores to 
the water-absorbent layers 3, 7. The hollow polyester 
fibres bulk the water-absorbent layers and make them 
more flexible. The hollow polyester fibres maintain the 



porosity of the water-absorbent layers when the layers 
are wet, thereby increasing the total water absorbency 
of the water-absorbent layers. Furthermore, incorpora- 
tion of thermoplastic fibres such as polyester into the 
hydrophilic layers 3, 7 enables the edges of the layers to 
be heat-sealed to prevent any possibility of delamina- 
tion at the edges or leakage of fluid out of the edges of 
the composite fabrics 1, 6. The hollow polyester fibres 
are typically 20-60mm long and as thin as practicable, 
typically about 4 decitex. 

The water-absorbent layers 3, 7 may be impreg- 
nated with an antiseptic such as silver chloride or silver 
sulphadiazine. They may also contain a humectant such 
as glycerol to retain water in the composite fabrics 1 , 6 
and thereby maintain a humid atmosphere at the wound 
surface when the fabrics are used as or in a wound 
dressing. 

The absorbent composite fabric 1 may be manufac- 
tured by the method according to the present invention 
shown schematically in Figure 4. Referring to the draw- 
ing, the first stage is to form a loosely bonded nonwoven 
layered web 12 comprising a first layer 10, destined to 
form the water-permeable hydrophobic layer 2 of the 
absorbent composite fabric 1 . and a second layer 1 1 
destined to form the water-absorbent second layer of 
the fabric 1. The compositions and weights of the first 
and second layers 10, 11 are as described above for 
respective layers 1,2. 

The nonwoven web 12 is formed by a series of 
carding devices 17, 18, 19 mounted in series overall a 
conveyor belt. Typically there are ten carding devices. 
Each carding device combs fibres into a fine web weigh- 
ing up to ^g/m 2 and deposits this web on the conveyor 
belt. By stacking fine webs the series of carding devices 
builds up the nonwoven layered web 1 2. It will readily be 
understood how the differing compositions of the layers 
10, 1 1 of the nonwoven layered web 12 are achieved by 
feeding the carding devices 17, 18, 19 with different 
fibre compositions. 

The nonwoven web 12 is placed flat on a moving 
mesh belt 13 with the water absorbent second layer 1 1 
of the web in contact with the belt 13. The moving mesh 
belt 1 3 transports the nonwoven web 12 past a series of 
water jets directed onto the surface of the first layer 10. 
The mesh belt normally travels at a speed relative to the 
water jets of 2m/min to 60m/min and preferably from 
10m/min to 50m/min. the water jets are arranged in 
rows 14, 15, 16 and are supplied with water at a pres- 
sure of about 35 bar (525 psi). The number of rows 
needed to achieve satisfactory entanglement of the first 
and second layers increases with the line speed, for 
example 9 rows are suitable for a line speed of 20m/min 
and 16 rows are suitable for a line speed of 40m/min. 
Each row of jets will usually comprise 5-20 jets/cm with 
a jet orifice size of 50-500*im, preferably 100-200um. 

The mesh of the moving mesh belt 13 is typically 
woven from strands of plastics or stainless steel. The 
size characteristics of the mesh used for the moving 
mesh belt 13 are important in determining the proper- 
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ties of the finished composite fabric. This is because the 
pressure of the entangling water jets forces the layered 
web against the mesh during the entangling step and 
redistributes some of the web f bres, with the result that 
the finished fabric bears a pattern of indentations, each 
indentation corresponding to a "knuckle" in the mesh 
where two of the strands making up the mesh cross. 
The depth of the indentations depends mainly on the 
diameter of the strands making up the mesh and the 
density of the indentations depends on the mesh size of 
the mesh weave. Large indentations provide a pathway 
for rapid penetration of liquid through the first hydropho- 
bic layer of the fabric. However, large indentations will 
also tend to give rise to increased -wet-back. Con- 
versely, a mesh belt woven from fine strands will result 
in a finished composite fabric that has only small inden- 
tations, resulting in longer liquid penetration times and 
less wet-back. It follows that the choice of belt for the 
entangling step will depend on the desired characteris- 
tics for the finished composite fabric. If the mesh belt 1 3 
is a plain square weave mesh it will generally lie in the 
mesh size range 10 x 10 mesh to 40 x 40 mesh (4x4 
strands/cm to 16 x 16 strands/cm) and will typically be 
20 x 20 mesh (8x8 strands/cm). The square weave 
meshes are generally woven from plastics strands of 
diameter 0.4 to 0.8 mm. Typically, strands of diameter 
0.8 mm are used for the coarse 10 x 10 mesh (4x4 
strands/cm) square weave, strands of diameter 0.4 mm 
are used for the fine 40 x 40 mesh (16x16 strands/cm) 
square weave, and strands of diameter 0.6 mm are 
used for the intermediate 20 x 20 mesh (8x8 
strands/cm) square weave. 

It should be understood that the mesh belt 13 is not 
limited to square weave meshes but may comprise 
ribbed weave meshes, or twill weave meshes, or other 
meshes. Furthermore, the mesh may comprise strands 
of more than one diameter. 

It should also be understood that the method of 
manufacture of composite fabrics according to the 
present invention is not limited to the use of the linear 
entangling apparatus described above. For example, 
the water permeable mesh may be mounted on an open 
surface cylinder. The layered web 12 is then placed on 
the mesh with the water-absorbent layer 1 1 facing the 
inside of the cylinder and the cylinder is rotated relative 
to entangling jets located around the circumference of 
the cylinder. 

Following entanglement, the resulting composite 
fabric 1 is dries. The drying temperature is generally as 
high as practicable and typically 130°C for the polypro- 
pylene/viscose composite described here. The entan- 
gled composite 1 may also undergo sterilisation with 
steam or ethylene oxide. 

Replacement of polypropylene fibres by polyester 
fibres in the absorbent composite allows the drying step 
of the manufacturing method to be carried out at tem- 
peratures above 130°C. Furthermore, the composite 
fabric after drying may be sterilised with gamma radia- 
tion. 



The polyester fibres are initially provided with a 
hydrophilic finish for ease of handling and ease of card- 
ing. Following entanglement and drying of the compos- 
ite fabric 1 containing such polyester fibres, a 

5 hydrophobic finish is printed onto the surface of the pol- 
yester-containing layer of the composite fabric. Typi- 
cally, the hydrophobic finish is applied in an aqueous 
fluorocarbon suspension such as SCOTCH BAN 824 
(Trade Mark) mixed with hydroxy ethyl cellulose or a 

w similar thickener to increase its viscosity to 450-500 
centipoise. The mixture is typically printed onto the sur- 
face of a polyester-containing layer of the composite 
fabric following the drying step. The finish is typically 
printed in a very fine pattern of lines 400-500^m wide 

is and about 1.0mm apart. Trie average weight of the 
applied finish after drying is normally in the range of 0.2 
to 2g/m 2 . Typically, the dried finish comprises about 
0.4g/m 2 of fluorocarbon and O.eg/m 2 of hydroxy ethyl 
cellulose. The use of a viscous hydrophobic finish 

20 makes it possible to coat only ffores of the first fibrous 
layer with the hydrophobic finish. Percolation of the 
hydrophobic finish into the water-absorbent layer of the 
composite is avoided. 

Trie composite fabric 1 may undergo further 

25 hydraulic entangling steps with further carded webs. For 
example, a composite fabric having a two-ply water- 
absorbent layer may be made by placing a first compos- 
ite fabric 1 on the water permeable mesh with the hydro- 
phobic first layer 2 of the fabric facing the mesh, carding 

30 a second web of water-absorbent fibres on top of the 
water-absorbent surface of the first composite fabric 
and then hydraulically entangling the second web and 
the first composite fabric as described above to provide 
a composite fabric according to the present invention 

35 having a two-ply absorbent layer. This two-step entan- 
gling procedure enables composite fabrics according to 
the present invention and weighing up to 1 80 g/m 2 to be 
manufactured by hydraulic entanglement. The thick two- 
ply absorbent layers are especially suitable where high 

40 liquid absorbency is required. 

Alternatively, the composite fabric shown in Figure 
3 may also be made by carrying out a second hydraulic 
entangling step on the composite fabric 1 . In this case 
the composite fabric 1 is placed on the conveyor belt 

45 with the hydrophobic first layer facing the conveyor belt, 
and a second layered web having a water permeable 
first layer and a water absorbent second layer is formed 
on top of the composite fabric by carding, with the 
water-absorbent layer of the second layered web in con- 
so tact with the water-absorbent layer of the composite fab- 
ric. The first and second layers of the second layered 
web are bonded to each other, and the second layered 
web is simultaneously bonded to the underlying com- 
posite fabric, by hydraulic entanglement carried out as 

55 described above. 

Where the structure and composition of the second 
layered web are the same as the structure and compo- 
sition of the first layered web 12. a substantially sym- 
metrical sandwich structure as shown in Figure 3 is 
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formed by the second entangling operation followed by > 
drying the composite. In other words, the resulting com- 
posite fabric has a water-permeable hydrophobic outer 
layer bonded t each side of a two-ply water-absorbent 
layer However, second and subsequent entanglement 5 
operations according to the present invention may be 
used to generate unsymmetrical multi-ply composite 
fabrics. The multi-ply composite fabrics may be pro- 
vided on one or both surfaces with a hydrophobic finish 
as described above. 10 

The second and subsequent entanglement steps 
described above for making multi-ply composite fabrics 
may be carried out on the composite fabric 1 either 
immediately following the first entanglement step while 
the composite fabric 1 is still wet, or after drying the 15 
composite fabric 1 . Multi-ply composite fabrics can be 
made in a continuous process by employing a plurality 
of entangling belts (20. 21) to entangle a plurality of 
carded webs (22, 23), as shown in Figure 5. 

Particular embodiments of the absorbent compos- 20 
ite fabrics and method of manufacture according to the 
present invention are described in and by the following 
examples: 

Example 1 25 

A composite fabric having an absorbent core and 
hydrophobic layers on both surfaces, suitable for use as 
a wound dressing is prepared as follows. The fabric 
comprises staple viscose fibres of length 38mm and 30 
weight 1.7 decitex, hollow polyester fibres of length 
60mm and weight 4.0 decitex and standard polyester 
fibres of length 38mm and weight 1.6 decitex. A com- 
bined web with a bottom (second) layer of 450/m 2 , 
75/25wt% viscose/hollow polyester and a top (first) 35 
layer of SOg/m 2 standard polyester is produced by a plu- 
rality of carding machines. The web is placed on a mov- 
ing woven polyester belt with a 20 x 20 mesh (8x8 
strands/cm) pattern and a strand diameter of 0.6mm 
with the bottom layer in contact with the belt. Whilst sup- 40 
ported on the belt the web is subjected to hydraulic 
entanglement with water jets at a pressure of 35 bar 
(525psi) the jets being arranged in 16 rows, each row 
having 12 jets/cm and the jet orifice size being 178pm 
(0.007 inches) . The speed of the web passing under the 45 
jets is 40m/min. After entangling the fabric is dried on 
steam filled cylinders at 150°C. 

This entangled composite fabric is placed back 
onto the support belt of the entangler with the top (poly- 
ester) layer in contact with the belt and an.identical com- so 
bined web is placed on top of it, with the polyester layer 
on top. The combined web is again hydraulically entan- 
gled as above and dried. 

Each surface (both 100% polyester) is coated with 
40/60 mixture of fluorocarbon (Scotchban FC824) and ss 
hydroxyethyicellulose at a level of Ig/m 2 . The coating is 
applied by gravure printing with a spirally engraved print 
roller with engraved lines of 0.45mm width, 0.9mm 
apart The coating viscosity is 450cps. The resulting 



fabric has a weight overall of I52g/m 2 . 

Composite fabrics prepared in this way have under- 
gone clinical testing as wound dressings for human 
patients. It has been found that the composite fabrics 
keep wounds moist, and also are more non-adherent 
and need to be changed less frequently than conven- 
tional wound dressings. 

Example 3 

A composite fabric having a thick absorbent layer 
and a hydrophobic layer on one surface, suitable for use 
as a baby blanket is prepared as follows. The fabric 
comprises viscose and standard polyester fibres as in 
Example 1. A first composite part fabric comprising 
SOg/m 2 polyester on one side and 35g/m 2 viscose on 
the other side is produced as in Example 1 . This fabric 
is placed back on the support belt of the entangler with 
the polyester layer in contact with the belt, and a web of 
eSg/m 2 viscose is placed on top of it. The support belt 
for this second stage entangling is 100% polyester with 
a rib pattern effect (ref. 5710R from Appleton Wire). The 
entangling conditions are as for Example 1 . 

To improve its hydrophobicity the polyester surface * 
is coated with a f luorccarbori/hydroxyethylcellulose mix- 
ture as in Example 1 . The viscose side was given a pink 
coloured coating for aesthetic and side differentiation 
purposes. 

The fabric thus produced had an atxactive three 
dimensional ribbed pattern with a white hydrophobic 
surface and a pink absorbent surface. The resulting fab- 
ric has an overall weight of 132.5g/m 2 . 

The absorbent capacity of the fabric thus produced 
was determined by the standard method of immersing 
the fabric in water, removing it and allowing it to drip for 
30 seconds and reweighing. The fabric was found to 
have an exceptionally high absorbent capacity of 8g/g, 
which renders the fabric especially suitable for use in 
applications where high absorbent capacity per unit 
weight is required, such as baby blankets. 

Example 3 

A light-weight composite fabric suitable for use as a 
sanitary towel facing is prepared as follows. The fabric 
comprises viscose fibres of the kind used in Example 1 
and polypropylene f bres of length 40mm and weight 2.2 
decitex A combined web with a bottom layer of 40g/m 2 , 
75/25 viscose/jpolypropylene and a top layer of 20g/m 2 
polypropylene with a hydrophobic spin finish (Danakfon 
soft 71K/L) is produced by a plurality of carding 
machines. The web is placed on a moving polyester belt 
with a 16 x 14 mesh (6.3 x 5.5 strands/cm) pattern, and 
a strand diameter of 0.6mm, with the viscose/polypro- 
pylene side in contact with the belt. The web is hydrau- 
lically entangled using the conditions described in 
Example 1 , and dried at 130°C. The resulting fabric has 
an overall weight of 609/m 2 . 

When used as a sanitary towel facing the fabric 
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gives a very soft, compressible, textile fe I with zero 
wet-back. The relatively coarse pattern produced by the 
support belt during entangling encourages rapid fluid 
absorption. The polypropylene fibres in th absorbent 
layer help to promote softness, but their main function is 
to allow sanitary towel production by heat sealing. 

Example 4 

The extent of wet-back and penetration by water of 
the composite fabric prepared in Example 1 is meas- 
ured as follows. First, a weighed filter paper (Whatman 
No. 4 -18.5cm diameter) is placed on a fiat surface. A 
sample (20cm x 20cm) of the composite fabric is placed 
centrally on top of the filter paper. Then an electric 
burette is used to dispense 1 ml of water onto the centre 
of the fabric sample. The burette tip is held not more 
than 5mm above the fabric surface. A stopwatch is 
started and the time taken for all of the water to be 
absorbed by the fabric is measured. 30 seconds after all 
the fluid has been absorbed, a second weighed filter 
paper is placed on top of the fabric and a padded weight 
(750 ± 20g,, size 25.5 x 7.5cm) is placed on top of the 
second weighed filter paper. After a further 30 seconds 
the weight is removed and the filter papers are 
reweighed. The weight gain for each filter paper is cal- 
culated. The weight gain of the top fitter paper is 
recorded as wet-back; the weight gain of the bottom fil- 
ter paper is recorded as penetration. The test is 
repeated with each side of the fabric uppermost. 

Tests carried out on the composite fabric of Exam- 
ple 1 gave wet-back and penetration values for either 
side of less than 0.5g, indicating that only water vapour 
had permeated back through the hydrophobic surfaces. 
This was confirmed by the observation that, when the 
water used for the test was coloured with potassium 
dichromate, no dichromate was visible on the filter 
papers after the test. 

Example 5 

Ttie extent of wet-back and penetration by water of 
the composite fabrics prepared in Examples 2 and 3 is 
measured by a similar method to that described in 
Example 4 except that wet-back and penetration are 
determined in two separate steps. Wet-back is meas- 
ured by placing the fabric on a non-absorbent surface 
and applying fluid to the hydrophobic side. Only the top 
filter paper is used. Penetration is measured by laying 
the fabric on top of a filter paper with the hydrophobic 
side down, and applying water to the absorbent side. 

It was found that the composite fabrics of Examples 
2 and 3 exhibit minimal penetration and wet-back, the 
measured values being only 0.05g. 

Example 6 

The liquid absorbency of the composite fabrics pre- 
pared in Example 1 is measured as follows. First, a filter 



paper is placed on a flat, transparent glass plate. The 
glass plate is positioned with an angled mirror beneath 
it so that the underside of the filter paper can be 
observed through the glass plate. Tnen a 10cm x 10cm 

5 sample of the composite fabric which has been steri- 
lized by gamma-irradiation is placed atop the filter 
paper. On top of the sample of composite fabric there is 
rested a sheet of Perspex (Registered Trade Mark) of 
dimensions 125mm x 125mm x 8mm thick and weight 

10 1 40 ± 1 0g. A 25mm diameter hole in the Perspex sheet 
is positioned over the centre of the sample of composite 
fabric. Water coloured with potassium dichromate is 
trickled onto the surface of the composite fabric through 
the hole in the Perspex sheet by means of an electric 

is burette and a funnel almost touching the surface of the 
fabric. The burette delivers water at the rate of 0.1 ml/4 
seconds until any part of the filter paper is observed to 
be wet, indicating that the composite fabric is saturated 
with water so that excess water is leaking from the fab- 

20 ric. The total volume of water delivered then gives the 
absorbency of the fabric. 

The above measure of absorbency is of practical 
usefulness for the design of wound dressings because, 
in practice, the frequency with which a wound dressing 

26 needs to be changed depends not on the total amount 
of fluid that can be absorbed by the whole dressing but 
on how much fluid (i.e. wound exudate) can be 
absorbed before some of the fluid penetrates through 
the dressing. Once the wound exudate has penetrated 

30 through any part of the dressing the dressing must nor- 
mally be changed to avoid soiling clothes, bedding, etc. 

Based on the measure of absorbency specified 
above, the composite fabric of Example 1 was found to 
be as effective in containing fluid as three 4-ply conven- 

35 tional nonwoven dressings, each ply being 359/m 2 (a 
total weight of conventional dressings of 420g/m 2 /). In 
each case, 2.25ml of water was absorbed before leak- 
age through the dressing was observed. The reason for 
the large improvement in effective absorbent capacity 

40 for the composite fabric of Example 1 is that the 
absorbed liquid is trapped between the hydrophobic lay- 
ers and spreads (wicks) along and through the core 
absorbent layers before it penetrates through the lower 
hydrophobic layer. In this way most or all of the absorp- 

45 th/e capacity of the absorbent layers is actually used to 
absorb liquid, in contrast to the conventional wound 
dressings in which only a small part of the absorptive 
capacity is actually used. 

The above-described embodiment: are intended by 

so way of example only. Many other embodiments of the 
composite fabric and the method of manufacture 
according to the present invention will be apparent to 
persons skilled in the art. 

55 Claims 

1 . An absorbent composite fabric (1 ,6) formed from a 
water-permeable hydrophobic layer (2.8) of fibrous 
material and a water-absorbent fibrous second 
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layer (3,7), th first and second layers being 
bonded together by entanglement of fibres of the 
first layer (2,8) in fibres of the second layer (3.7), 
and characterized in that th first layer (2,8) has a 
weight of from 1 5 to 40 g/m 2 . s 

2. An absorbent composite fabric (1 ,6) according to 
claim 1 wherein the entanglement is hydraulic 
entanglement. 

w 

3. An absorbent composite fabric (1 ,6) according to 
claim 1 or 2 wherein the first layer (2,8) of fibrous 
material comprises polypropylene or polyester 
fibres. 

15 

4. An absorbent composite fabric (1,6) according to 
claim 1, 2 or 3 wherein the fibrous second layer 

(3.7) comprises water-absorbent staple fibres. 

5. An absorbent composite fabric (1 ,6) according to 20 
claim 4 wherein the water-absorbent staple fibres 
are viscose fibres, modified viscose fibres, triloba! 
viscose fibres, cotton fibres, solvent-spun cellulose 
fibres or mixtures of these. 

25 

6. An absorbent composite fabric (1,6) according to 
claim 4 or 5 wherein the fbrous second layer (3,7) 
further comprises non-water-absorbent staple 
fibres. 

30 

7. An absorbent composite fabric (1,6) according to 
claim 6 wherein the non-water-absorbent staple 
fibres are hollow section polyester fibres. 

8. An absorbent composite fabric (1,6) according to 35 
any preceding claim wherein the weight of the 
fibrous second layer (3,7) is between 20 and 
1200/m 2 

9. An absorbent composite fabric (1.6) according to 40 
any preceding claim wherein the said first layer 

(2.8) of said composite fabric is hydrophobic at 
least in part by virtue of a hydrophobic finish 
applied to the f tores of the first layer (2,8) of fibrous 
material *s 

10. An absorbent composite fabric (1,6) according to 
any preceding claim wherein the fibrous second 
layer comprises antiseptics and/or humectants. 

50 

11. An absorbent composite fabric (1,6) according to 
claim 10 wherein the antiseptic is silver chloride or 
silver sulphadiazine. 

12. An absorbent composite fabric (1,6) according to 55 
claim 10 wherein the humectant is glycerol. 

1 3. An absorbent composite fabric (6) according t any 
preceding claim wherein a further layer (9) or layers 



of hydrophobic fibrous material is or are bonded to 
the side of the water-absorbent fibrous second 
layer (8) opposite the said first layer (7) of fbrous 
material (6). 

14. An absorbent composite fabric (6) according to 
claim 1 3 which is formed from two water-permeable 
first layers (8,9) of fibrous material each having a 
weight of from 15 to 40 g/m 2 and a water-absorbent 
fibrous second layer (7), the first layers (8,9) of said 
composite fabric being hydrophobic, and the two 
first layers being bonded one on either side of the 
second layer (7) by entanglement of f tores of the 
first layers (8,9) in fibres of the second layer (7). 

15. An absorbent composite fabric (6) according to 
claim 14 wherein the water-absorbent fibrous sec- 
ond layer (7) is a composite layer. 

1 6. A wound dressing or burn dressing comprising an 
absorbent composite fabric according to any pre- 
ceding claim. 

17. A blanket, sheet, sweat-absorbent lining, medical 
drape, absorbent feminine hygiene product or 
incontinence pad comprising an absorbent com- 
posite fabric according to any preceding claim. 

18. A method of manufacturing absorbent non-woven 
fabrics, comprising the steps of: 

forming a layered web comprising a water-per- 
meable first layer (10) of a first fibrous material 
and a second layer (11) containing water 
absorbent fbrous material; 
entangling the fibres of the first and second lay- 
ers of the layered web (12) at the interface 
between the first and second layers by support- 
ing the layered web (12) on a water permeable 
mesh (13) with the said second layer closest to 
the mesh and moving the layered web (12) and 
mesh relative to a plurality of water jets 
(14,15.16) while the water jets are directed at 
the surface of the said first layer (10) of the lay- 
ered web; and 

drying the resulting composite fabric, charac- 
terized in that the first layer (1 ) has a weight of 
from 15 to 40 g/m 2 . 

19. A method according to claim 18 wherein the first 
and second layers comprise carded webs. 

20. A method according to claim 18 or 19 wherein the 
layered web (12) is transported on the water-per- 
meable mesh (13) substantially flat and in a hori- 
zontal direction under a plurality of entangling water 
jets. 

21. A method according to claim 18 or 19 wherein the 



9 



17 



EP0 531 096 B1 



18 



layered web (12) is supported on a wat r permea- 
ble mesh mounted on an open surface cylinder and 
the cylinder is rotated relative to water jets located 
around the circumference of the cylinder. 

22. A method according to any of claim 18 to 21 
wherein after the drying step a hydrophobic finish is 
applied to fibres at a surface of the composite fab- 
ric. 

23. A method according to any of claims 18 to 22 
wherein after the entangling step the composite 
fabric (1,6) undergoes a further entangling step 
with a further layer of layers of fibrous material. 

24. A method according to claim 23 wherein the further 
layers of fibrous material comprise a second lay- 
ered web 

Patentanspruche 

1. Absorbierender Textilverbundstoff (1, 6), gebildet 
aus einer wasserdurchlassigen, hydrophoben 
Schicht (2, 8) aus faserigem Material und einer 
wasserabsorbierenden, faserigen zwerten Schicht 
(3, 7), wobei die erste und die zweite Schicht mit- 
einander durch Verschlingung der Fasern der 
ersten Schicht (2, 8) mit den Fasern der zwerten 
Schicht (3, 7) verbunden sind, dadurch gekenn- 
zeichnet, da 8 die erste Schicht (2, 8) ein Gewicht 
von 15 bis 40 g/m 2 aufweist 

2. Absorbierender Textilverbundstoff (1 , 6) nach 
Anspruch 1 , wobei es sich bei der Verschlingung 
urn eine hydraulische Verschlingung handett 

3. Absorbierender Textilverbundstoff (1, 6) nach 
Anspruch 1 oder 2. wobei die erste Schicht (2, 8) 
aus faserigem Material Polypropylen- oder Poly- 
ester-Fasern umfaBt 

4. Absorbierender Textilverbundstoff (1, 6) nach 
Anspruch 1, 2 oder 3, wobei die faserige zweite 
Schicht (3. 7) wasserabsorbierende Stapelfasern 
umfaBt. 

5. Absorbierender Textilverbundstoff (1, 6) nach 
Anspruch 4, wobei es sich bei den wasserabsorbie- 
renden Stapelfasern urn Viskosefasern, modrfi- 
zierte Viskosefasern, tri locale Viskosefasern, 
Baumwolffasern, durch Losungsspinnen herge- 
stellte Cellulosefasern oder Gemische dieser 
Fasern handert 

6. Absorbierender Textilverbundstoff (1, 6) nach 
Anspruch 4 oder 5, wobei die faserige zweite 
Schicht (3, 7) ferner nicht-wasserabsorbierende 
Stapelfasern umfaBt. 



7. Absorbierender Textilverbundstoff (1 , 6) nach 
Anspruch 6, wobei es sich bei den nicht-wasserab- 
sorbierenden Stapelfasern um Polyesterfasern mit 
hohlem Querschnitt handelt 

5 

8. Absorbierender Textilverbundstoff (1, 6) nach 
ein em der vorstehenden AnsprOche, wobei das 
Gewicht der faserigen zweiten Schicht (3, 7) 20 bis 
120 g/m 2 betragt. 

w 

9. Absorbierender Textilverbundstoff (1, 6) nach 
ein em der vorstehenden AnsprOche, wobei die 
erste Schicht (2, 8) des Textilverbundstoffs auf- 
grund einer auf die Fasern der ersten Schicht (2, 8) 

is aus faserigem Material aufgebrachten hydropho- 
ben Appretur zumindest teilweise hydrophob ist. 

10. Absorbierender Textilverbundstoff (1, 6) nach 
einem der vorstehenden AnsprOche, wobei die 

20 faserige zweite Schicht antiseptische und/oder 
feuchthaltende Mittel umfaBt. 

11. Absorbierender Textilverbundstoff (1, 6) nach 
Anspruch 10, wobei es sich beim antiseptischen 

25 Mittel um Silberchlorid oder Silbersulfadiazin han- 
delt 

12. Absorbierender Textilverbundstoff (1, 6) nach 
Anspruch 10, wobei es sich beim Feuchthattemrttel 

30 um Glycerin handelt. 

13. Absorbierender Textilverbundstoff (6) nach einem 
der vorstehenden AnsprOche, wobei eine wertere 
Schicht (9) oder Schichten aus einem hydropho- 

35 ben, faserigen Material an die Seite der wasserab- 
sorbierenden, faserigen zweiten Schicht (8) 
gegenuber der ersten Schicht (7) des faserigen 
Materials (6) gebunden sind. 

40 14. Absorbierender Textilverbundstoff (6) nach 
Anspruch 13, der aus zwei wasserdurchlassigen 
ersten Schichten (8, 9) aus faserigem Material, die 
jeweils ein Gewicht von 1 5-40 g/m 2 aufweisen, und 
einer wasserabsorbierenden, faserigen zwerten 

45 Schicht (7) gebildet ist, wobei die ersten Schichten 
(8, 9) des Textilverbundstoffs hydrophob sind und 
die beiden ersten Schichten an beide Seiten der 
zweiten Schicht (7) durch Verschlingung der Fasern 
der ersten Schichten (8, 9) mit den Fasern der 

so zweiten Schicht (7) gebunden sind. 

15. Absorbierender Textilverbundstoff (6) nach 
Anspruch 14, wobei es sich bei der wasserabsor- 
bierenden, faserigen zweiten Schicht (7) um eine 

55 Verbundschicht handelt. 

16. Wundverband oder Brandbindenverband. umfas- 
send einen absorbterenden Textilverbundstoff nach 
einem der vorstehenden AnsprOche. 
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17. Bettdecke, Bettuch, schweiBabsorbierende Ein- 
(age, medizinisches Tuch, absorbierendes Produkt 
fur die Hygiene der Frau Oder Inkontinenzkissen, 
umfassend einen absorbierenden Textilverbund- 
stoff nach einem der vorstehenden AnsprOche. 

18. Verfahren zur Herstellung von absorbierenden 
Vliesstoffen, umfassend folgende Stufen: 

das BiWen einer schichtfOrmigen Bahn, die 
eine wasserdurchiassige erste Schicht (10) 
aus einem ersten faserigen Material und eine 
zweite Schicht (11) mit einem Gehalt an einem 
wasserabsorbierenden, faserigen Material 
umfaBt; 

das Verschlingen der Fasern der ersten und 
der zweiten Schicht der faserigen Bahn (12) an 
der Grenzflache zwischen der ersten und der 
zweiten Schicht, indem man die schichtformige 
Bahn (12) auf ein wasserdurchlassiges Sieb 
(13) so legt, dal3 sich die zweite Schicht dem 
Sieb am nachsten befindet, und das Bewegen 
der schichtfOrmigen Bahn (12) und des Siebs 
relativ zu einer Mehrzahl von Wasserstrahldu- 
sen (14, 15, 16), wobei die Wasserstrahldusen 
auf die Oberflache der ersten Schicht (10) der 
schichtfOrmigen Bahn gerichtet sind; und 
das Trocknen des erhartenen Textirverbund- 
stoffs, dadurch gekennzeichnet, da 3 die erste 
Schicht (1) ein Gewicht von 15-40 g/m 2 auf- 
weist. 

19. Verfahren nach Anspruch 18, wobei die erste und 
zweite Schicht kardierte Bahnen umfaftt 

20. Verfahren nach Anspruch 18 Oder 19, wobei die 
schichtformige Bahn (12) auf dem wasserdurchlas- 
sigen Sieb (13) in einem im wesentlichen flachem 
Zustand und in einer horizontaten Richtung unter 
einer Mehrzahl von eine Verschfingung bewirken- 
den Wasserstrahldusen transportiert wird. 

21. Verfahren nach Anspruch 18 Oder 19, wobei die 
schichtformige Bahn (12) auf einem wasserdurch- 
lassigen Sieb aufliegt. das auf einem Zylinder mit 
offener Oberflache befestigt ist und der Zylinder 
relativ zu Wasserstrahldusen, die urn den Urrrfang 
des Zylinders herum angeordnet sind, gedreht 
wird. 

22. Verfahren nach einem der AnsprOche 18 bis 21, 
wobei nach der Trocknungsstufe eine hydrophobe 
Appretur auf die Fasern auf einer Oberflache des 
Textitverbundstoffs aufgebracht wird. 

23. Verfahren nach einem der AnsprOche 18 bis 22, 
wobei nach der Verschlingungsstufe der Textilver- 
bundstoff (1 , 6) einer weiteren Verschlingungsstufe 
mit einer Oder mehreren weiteren Schichten aus 



faserigem Material unterzogen wird. 

24. Verfahren nach Anspruch 23, wobei die weiteren 
Schichten aus faserigem Material eine zweite 
5 schichtformige Bahn umfassen. 

Revendlcations 

1. Un tissu composite absorbant (1 , 6) forme a parti r 
10 d'une couche hydrophobe permeable a i'eau (2, 8) 

composee de matiere f ibreuse et une seconde cou- 
che f ibreuse absorbant I'eau (3, 7), les premiere et 
seconde couches etant liees entre eltes par 
embrouillement de fibres de la premiere couche (2, 
15 8) dans des fibres de la seconde couche (3, 7), et 
caracterise en ce que la premiere couche (2, 8) pre- 
sente une masse comprise entre 15 et 40 g/m 2 . 

2. Un tissu composite absorbant (1 , 6) selon la Reven- 
ue dication 1, dans lequel rembrouillement est un 

embrouillement hydraulique. 

3. Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 1 ou 2, dans lequel la premiere couche (2, 

25 8) composee de matiere fibreuse comprend des 
fibres de polypropylene ou de polyester. 

4. Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 1 , 2 ou 3, dans lequel la seconde couche 

30 fibreuse (3, 7) comprend des fibres textiles decou- 
pees absorbant I'eau. 

5. Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 4, dans lequel les fibres textiles decoupees 

35 absorbant I'eau sont des f tores de viscose, des 
fibres de viscose modifiee, des f tores de viscose tri- 
lobee, des fibres de coton, des fibres de cellulose 
filee au sotvarrt, ou des melanges de celles-ci. 

40 6. Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 4 ou 5, dans lequel la seconde couche 
fibreuse (3, 7) comprend en outre des fibres textiles 
decoupees n'absorbant pas I'eau. 

45 7. Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 6, dans lequel les fibres textiles decoupees 
n'absorbant pas I'eau sont des fibres de polyester a 
section creuse. 

so 8. Un tissu composite absorbant (1. 6) selon Tune 
queiconque des Revendications precedentes, dans 
lequel la masse de la seconde couche fibreuse (3, 
7) est comprise entre 20 et 120 g/m 2 . 

55 9. Un tissu composite absorbant (1, 6) selon Tune 
queiconque des Revendications precedentes, dans 
lequel ladite premiere couche (2, 8) dudit tissu com- 
posite est hydrophobe au moins partiellement du 
fait d'un appret hydrophobe applique sur les fibres 
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d la premise couche (2, 8) de matiere fibreuse. 

10. Un tissu composite absorbant (1, 6) selon Tun 
quelconque des Revendications precedentes, dans 
lequel la seoonde couche fibreuse comprend des s 
agents antiseptiques et/ou humectants. 

1 1 . Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 10, dans lequel I'agent antiseptique est du 
chlorure d'argent ou de la sulfadiazine d'argerrt. 10 

1 2. Un tissu composite absorbant (1 , 6) selon la Reven- 
dication 10. dans lequel ('agent humectant est du 
glycerol. 

15 

13. Un tissu composite absorbant (1. 6) selon Tune 
quelconque des Revendications precedentes, dans 
lequel une autre couche (9) ou d'autres couches de 
matiere fibreuse hydrophobe est ou sont iiee(s) a la 
face de la seconde couche fibreuse absorbant I'eau 20 
(8) opposee a ladite premiere couche (7) de 
matiere fibreuse (6). 

14. Un tissu composite absorbant (6) selon la Revendi- 
cation 1 3, qui est forme a partir de deux premieres 25 
couches permeases a i'eau (8, 9) composees de 
matiere fibreuse, chacune ayant une masse com- 
prise entre 15 et 40 g/m 2 et une seconde couche 
absorbant I'eau (7), les premieres couches (8, 9) 
dudtt tissu composite etant hydrophobes, et les 30 
deux premieres couches etant liees Tune sur Tun ou 
I'autre cdte de la seconde couche (7) par 
embroui Dement des fibres des premieres couches 

(8, 9) dans des fbres de la seconde couche (7). 

35 

1 5. Un tissu composite absorbant (6) selon la Revendi- 
cation 14, dans lequel la seconde couche fibreuse 
absorbant I'eau (7) est une couche composite. 

16. Un pansement pour plaies ou pour brulures com- 40 
prenant un tissu composite absorbant selon Tune 
quelconque des Revendications precedentes. 

17. Une couverture, un drap, une garniture absorbant 

la transpiration, des etoffes a usage medical, un 45 
produit d'hygiene feminine ou une couche pour 
incontinence comprenant un tissu composite 
absorbant selon Tune quelconque des Revendica- 
tions precedentes. 

so 

18. Un precede de fabrication de tissus non tisses 
absorbants, comprenant les etapes consistant : 

a former une bande en couches comprenant 
une premiere couche permeable a i'eau (10) 55 
composes d'une premiere matiere fibreuse et 
une seconde couche (11) corrtenant une 
matiere fibreuse absorbant I'eau ; 
a embroui Her les fibres des premier et 



seconde couches de la bande en couches (12) 
au niveau de interface entre les premiere et 
second couches en supportant la bande en 
couches (12) sur un maillage permeable a 
I'eau (13), ladite seconde couche etant au plus 
pres du maillage et a deplacer la bande en cou- 
ches (12) et le maillage par rapport a une plu- 
rality de jets d'eau (14. 15, 16) alors que les 
jets d'eau sont diriges sur la surface de ladite 
premiere couche (10) de la bande en couches 
;et 

a secher le tissu composite ainsi obtenu, 
caracterise en ce que la premiere couche (1) 
presente une masse comprise entre 1 5 et 40 
g/m 2 . 

19. Un procede selon la Revendication 18, dans lequel 
les premiere et seconde couches comprennerrt des 
bandes cardees. 

20. Un procede selon la Revendication 18 ou 19, dans 
lequel la bande en couches (12) est transporter sur 
un maillage permeable a I'eau (13) substantielie- 
ment plat et selon une direction horizontal sous 
une pluralite de jets d'eau d'embrouillement 

21. Un procede selon la Revendication 18 ou 19, dans 
lequel la bande en couches (12) est supportee sur 
un maillage permeable a I'eau morrte sur un cyiin- 
dre a surface ouverte et dans lequel on fait tourner 
le cylindre par rapport aux jets d'eau situes en peri- 
pheric du cylindre. 

22. Un procede selon Tune des Revendications 18 a 

21. dans lequel apres I'etape de sechage, un 
appret hydrophobe est applique sur les fibres sur 
une surface du tissu composite. 

23. Un procede selon Tune des Revendications 18 a 

22, dans lequel apres i'etape d'embrouillement le 
tissu composite (1, 6) est soumis a une etape 
d'embrouillement supplemental avec une autre 
couche des couches de matiere fibreuse. 

24. Un procede selon la Revendication 23, dans lequel 
les couches supplementaires composees de 
matiere fibreuse comprennent une seconde bande 
en couches. 
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